The role of oxidative stress in the induction of Drosophila heat-shock proteins.
The role of oxidative stress in the induction of heat-shock proteins (HSPs) was studied in Drosophila Kc cells by comparing the effects of two different inducers, temperature stress and reoxygenation following a period of anoxia, on cellular respiration, thiol status, and the accumulation of HSPs. A heat shock from 25 to 37 degrees C caused a 60% increase in the rate of O2 uptake but caused little oxidative stress as indicated by a constant level of reduced glutathione, a slight increase in oxidized glutathione, and no change in protein sulfhydryls. Heat shock resulted in a pronounced accumulation of HSPs which was not inhibited by anoxic conditions. A different HSP inducer, reoxygenation following anoxia, resulted in an overall inhibition of respiration, the appearance of CN -insensitive O2 uptake, a 50% decrease in the level of reduced glutathione and a fourfold increase in the ratio of oxidized to reduced glutathione. Despite these indicators of oxidative stress, HSP synthesis was less pronounced than observed during heat shock and was not affected by antioxidants. Oxidative stress may induce HSP synthesis in some cases but is not responsible for HSP synthesis during a heat shock.